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0RGHOR3UH3URFHVRGHSUHGLFFLyQGHOD&DOLGDG6XSHUILFLDOHQ
)UHVDGRD$OWD9HORFLGDGEDVDGRHQ6RIWFRPSXWLQJ

9tFWRU0)ORUHV0DULW]D&RUUHD-RVp5$OLTXH

&HQWURGH$XWRPiWLFD\5REyWLFD&$5830&6,&
&RQVHMR6XSHULRUGH,QYHVWLJDFLRQHV&LHQWtILFDV
&DUUHWHUDGH&DPSR5HDONP$UJDQGDGHO5H\0DGULG(VSDxD
HPDLO^YLFWRUIORUHVPDULW]DFRUUHDMUDOLTXH`#FDUXSPFVLFHV


5HVXPHQ/DFDOLGDGVXSHUILFLDOHVXQRGHORVDVSHFWRVPiVFXLGDGRVHQODIDEULFDFLyQGHSLH]DV(VWD
FDOLGDG VH HVWLPD IUHFXHQWHPHQWH HQ IXQFLyQ D OD UXJRVLGDG VXSHUILFLDO 7UDEDMRV TXH LQFRUSRUDQ
WpFQLFDV GH VRIWFRPSXWLQJ DO HVWXGLR GH OD UXJRVLGDG VXSHUILFLDO HQSURFHVR R SRVSURFHVR VRQ
UHODWLYDPHQWHIUHFXHQWHVHQODOLWHUDWXUD6LQHPEDUJRVRQFDVLLQH[LVWHQWHVORVGHGLFDGRVDOHVWXGLRGH
OD UXJRVLGDG VXSHUILFLDO HQ SUHSURFHVR SHVH D TXH HVWR SXHGH D\XGDU D UHGXFLU FRVWHV DVRFLDGRV DO
DVHJXUDPLHQWR GH OD FDOLGDG VXSHUILFLDO HQ OD SURGXFFLyQ LQGXVWULDO (Q HVWH WUDEDMR VH SUHVHQWD XQD
WpFQLFD VRIWFRPSXWLQJ SDUD JHQHUDU XQ PRGHOR SUHSURFHVR SUHGLFWLYR GH OD UXJRVLGDG VXSHUILFLDO
EDVDGR HQ H[SHULPHQWDFLyQ FRQ FDUDFWHUtVWLFDV GLYHUVDV GHO SURFHVR GH IUHVDGR D DOWD YHORFLGDG (O
PRGHORGHSUHGLFFLyQHVXQFODVLILFDGRU%D\HVLDQRYDOLGDGRFRQHOPpWRGRNIROGFURVVYDOLGDWLRQ\
YDULRVYDORUHVGHPpULWRORTXHKDSHUPLWLGRYHULILFDUODFDOLGDGGHOPRGHORSUHGLFWLYRUHVSHFWRDRWURV
PRGHORVEDVDGRVHQWpFQLFDVVLPLODUHV&RS\ULJKW&($,)$&
3DODEUDVFODYH0HFDQL]DGRDDOWDYHORFLGDGSURFHVRGHIUHVDGRDDOWDYHORFLGDGVRIWFRPSXWLQJUHGHV
%D\HVLDQDVPRGHORVSUHGLFWLYRV


 ,1752'8&&,Ï1
(QSURFHVRVGHPHFDQL]DGRDDOWDYHORFLGDG0$9HODUUDQTXH
GHPDWHULDOHVXQRGHORVTXHSURGXFHPD\RULPSDFWRHFRQyPLFR
HQODLQGXVWULDGHIDEULFDFLyQFRQPHWDOHV*DMDWH+DEHU
JUDFLDV HQWUH RWURV DVSHFWRV DO DFDEDGR VXSHUILFLDO SRVLEOH GH
REWHQHU GH JUDQ LPSRUWDQFLD HQ GRPLQLRV FRPR OD DHURQiXWLFD
$OWLQWDV<DQG:HFN0(QPXFKRVFDVRVHODFDEDGR
VXSHUILFLDO LQIOX\H HQ HO FRPSRUWDPLHQWR IXQFLRQDO GH OD SLH]D
UHVXOWDQWHORTXHOHRWRUJDSDUWLFXODUDWHQFLyQHQODIDEULFDFLyQ
(O DFDEDGR VXSHUILFLDO GHSHQGH HQ JUDQ PHGLGD GH OD
FRPELQDFLyQ GH IDFWRUHV FRPR ODV SURSLHGDGHV GHO  PDWHULDO
XWLOL]DGR ODV FDUDFWHUtVWLFDV GH ODPiTXLQD \ GH OD KHUUDPLHQWD
XVDGD=KRXDQG&KHQJ
(Q OD IDEULFDFLyQ HV IUHFXHQWH HVWLPDU OD FDOLGDG GH OD SLH]D
PHFDQL]DGD HQ IXQFLyQ D VX WH[WXUD VXSHUILFLDO 3DUD HVWLPDU OD
FDOLGDGGHXQDSLH]DHVXVXDOODLQWHJUDFLyQGHYDULDVFDQWLGDGHV
GHHQWUH HOODV OD UXJRVLGDG VXSHUILFLDO 5D HV HOSDUiPHWURPiV
XWLOL]DGR GHELGR D VX LQIOXHQFLD VREUH OD IULFFLyQ UHVLVWHQFLD
HOpFWULFD \ WpUPLFD DSDULHQFLD HWF $GHPiV OD 5D SXHGH
FDOFXODUVH GH IRUPD H[SHULPHQWDO FRQ UXJRVtPHWURV \ SXHGH
DSRUWDU LGHDV GH FyPR VH FRPSRUWD XQD VXSHUILFLH HQ FRQWDFWR
FRQRWUDVHOHPHQWRLPSRUWDQWHHQGRPLQLRVFRPRODDHURQiXWLFD
LQGXVWULDDXWRPRWUL]HWF/HODHWDO
(Q HVWH FRQWH[WR VRQ P~OWLSOHV ORV WUDEDMRV TXH HVWXGLDQ ODV
SRVLEOHV FRPELQDFLRQHVGH IDFWRUHVTXH LQFLGHQSDUD FDOFXODU R
SUHGHFLU OD5D HQSURFHVRRSRVSURFHVR GXUDQWHRGHVSXpVGHO
PHFDQL]DGR6LQHPEDUJRVRQFDVL LQH[LVWHQWHV ORV WUDEDMRVGH
SUHGLFFLyQGH5DHQSUHSURFHVRDQWHVGHOFRUWHPHFiQLFR(Q
HVWH WUDEDMR VH GHVFULEH OD H[SHULPHQWDFLyQ UHDOL]DGD SDUD
FRQVWUXLU XQ PRGHOR SUHGLFWLYR SUHSURFHVR GH OD 5D HQ XQ
SURFHVRGH0$9XVDQGRWpFQLFDVGHVRIWFRPSXWLQJ\EDVDGRHQ
FRQGLFLRQHVLQLFLDOHVGHFRUWH\FDUDFWHUtVWLFDVGHODKHUUDPLHQWD
/RVGDWRVH[SHULPHQWDOHVXVDGRVHQHVWHWUDEDMRVHKDQXWLOL]DGR
DQWHULRUPHQWHHQ&RUUHDHWDO\5HGRQGRHWDO
(QHOSULPHURVHJHQHUyXQPRGHORSUHGLFWLYRGH5DHQSURFHVR
XVDQGR FRQGLFLRQHV GH FRUWH SDUiPHWURV GH OD KHUUDPLHQWD \
VHxDOHV GH VHQVRUHV GH OD IXHU]D GH FRUWH (Q HVWH WUDEDMR VH
XVDURQ FODVLILFDGRUHV %D\HVLDQRV SDUD SUHGHFLU GH IRUPD
SUREDELOtVWLFDV OD 5D DO LQWURGXFLU HYLGHQFLD HQ YDULDEOHV
SUHGLFWRUDV (Q HO VHJXQGR WUDEDMR VH GHVDUUROODURQ PRGHORV
SROLQRPLDOHV GH JUDGR Q SDUD SUHGHFLU OD IXHU]D GH FRUWH
WDQJHQFLDOHQXQSURFHVRGHIUHVDGRIDFHPLOOLQJGHSHQGLHQGR
VyOR GH ODV FRQGLFLRQHV GH FRUWH \ GH FLHUWRV SDUiPHWURV GH OD
KHUUDPLHQWD Q~PHUR GH GLHQWHV \ GLiPHWUR HO DOJRULWPR GH
%R[-HQNLQVJHQHUyORVPHMRUHVUHVXOWDGRV
(O WUDEDMR SUHVHQWDGR HQ HVWH DUWtFXOR GHVFULEH HO PRGHOR
SUHGLFWLYR GH 5D SUHSURFHVR TXH HV LQGHSHQGLHQWH GHO
PHFDQL]DGR(OREMHWLYRSODQWHDGRFRQHVWHSURFHVRHV HVWXGLDU
ODV SRVLEOHV GHSHQGHQFLDV HQWUH YDULDEOHV SUHGLFWRUDV \ OD FODVH
5D 6H EXVFD DGHPiV GHPRVWUDU FRPR XVDQGR VRODPHQWH ORV
SDUiPHWURVGHFRUWHVHSXHGH ORJUDUXQPRGHORSUHGLFWRU ILDEOH
HVWDGtVWLFDPHQWHTXHSXHGHD\XGDUHQWUHRWUDVFRVDVDORSHUDULR
DGHWHUPLQDUODVFRQGLFLRQHVGHFRUWHLQLFLDOHVSDUDSURJUDPDUHO
&1&DQWHVGHODRSHUDFLyQGHFRUWH
 &DOLGDG6XSHUILFLDO\VLVWHPDV&$'&$0
/DFRQVWUXFFLyQGHSLH]DVFRQFLHUWDVFDUDFWHUtVWLFDVGHDFDEDGR
HV XQ SURFHVR FRWLGLDQR HQ SURFHVRV FRPR GH DUUDQTXH GH
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
PDWHULDO3DUDHOORODLQWHJUDFLyQGHVLVWHPDV&$'&$0IDFLOLWD
HO JHQHUDU SURJUDPDV SLH]D TXH XVD HO&1& FRQWURO QXPpULFR
FRPSXWHUL]DGRSDUDDOFDQ]DUYDORUHVGHVHDGRVGH5D.RHWDO
/RVSDVRVSULQFLSDOHVGHHVWHSURFHVRSXHGHQGHVFULELUVH
FRPR  OD FDUDFWHUL]DFLyQ JHRPpWULFD GHVHDGD GH OD SLH]D
PHGLDQWH XQ VLVWHPD &$' FRPSXWHU DLGHG GHVVLJQ HV GHFLU
DSRUWDU ODV FDUDFWHUtVWLFDV R HVSHFLILFDFLRQHV JHRPpWULFDV FRPR
OD IRUPD DFDEDGR HWF  OD UHSUHVHQWDFLyQ JHRPpWULFD GH OD
SLH]D JHQHUDGD FRQ XQD DSOLFDFLyQ &$0 &RPSXWHU DLGHG
PDQXIDFWXULQJ HVWH WLSR GH VRIWZDUH JHQHUD ODV VHFXHQFLDV GH
LQVWUXFFLRQHVRSURJUDPDSLH]DTXHXVDHO&1&SDUDFRPSOHWDU
HOSURFHVRGHFRUWHPHFiQLFR\UHDOL]DUHOFRUWHPHFiQLFR
/RV VLVWHPDV &$'&$0 PiV DFWXDOHV FRPR SRU HMHPSOR
&DWLD WLHQHQHQWUHRWUDV FDSDFLGDGHV ODSRVLELOLGDGGH DGPLWLU
PRGLILFDFLRQHV GHO GLVHxR JHRPpWULFR HQ IRUPD GH HQWUDGDV
GLUHFWDPHQWH VREUH HO &$0 SDUD FDPELDU ORV HOHPHQWRV GHO
GLVSRVLWLYR GH FRQWURO QXPpULFR TXH FRQWUROD HO WUDEDMR GH OD
PiTXLQDSDUDKDFHUFRLQFLGLUPiVDGHFXDGDPHQWHORVUHVXOWDGRV
FRQHOGLVHxRRULJLQDO\DFWXDOL]DFLRQHV7DPELpQHO&$0SXHGH
VLPXODU FRPSRUWDPLHQWR GH OD KHUUDPLHQWD HQ FRQWDFWR FRQ HO
PDWHULDODPHFDQL]DUHQSURFHVRVFRPRIUHVDGRSHURQRFXHQWDQ
FRQ SRVLELOLGDGHV GH SUHGHFLU R DMXVWDU FDUDFWHUtVWLFDV GHO
DFDEDGR VXSHUILFLDO HQ ORV SURFHVRV GH FRUWH PHFiQLFR VHJ~Q
FRQGLFLRQHVGDGDV
1HFHVLGDGLGHQWLILFDGD
(Q SURFHVRV GH 0$9 HV HO RSHUDULR TXLHQ PRGLILFD ODV
FRQGLFLRQHVGHFRUWHHQHO&1&DYDQFH\JLURSDUDDGHFXDUHO
PHFDQL]DGR DO DFDEDGR GHVHDGR (VWR OR KDFH QRUPDOPHQWH
EDViQGRVH HQ VX H[SHULHQFLD \ HQ ODV REVHUYDFLRQHV LQVLWX GHO
SURFHVR GH FRUWH (Q FDVRV FRPR SURGXFFLyQ HQ VHULH OD
E~VTXHGD SRU HQVD\R \ HUURU GH OD PHMRU FDOLGDG VXSHUILFLDO
SXHGH UHVXOWDUFRVWRVD6HSUHFLVDHQWRQFHVGHPHFDQLVPRVTXH
IDFLOLWHQODSUHGLFFLyQGHODFDOLGDGVXSHUILFLDOGHVHDGDDQWHVGHO
SURFHVR GH FRUWH PHFiQLFR TXH SHUPLWDQ DILQDU HO SURJUDPD
SLH]D
(QFRQFUHWRVH LGHQWLILFDQHQHVWHVHFWRUQHFHVLGDGHVGHFRQWDU
FRQSRVLELOLGDGHV FRPR GDGDXQD5D GHVHDGDGHILQLU HQHO
GLVHxR ODV FRQGLFLRQHV GH FRUWH  DGHFXDGDV SDUD ORJUDUOD R 
VHJ~QFLHUWDVFRQGLFLRQHVFRPRJHRPpWULFDV\GHFRUWHSUHGHFLU
OD 5D IXWXUD SRVLEOH GH REWHQHU 3DUD OR H[SXHVWR HQ  HV
HVFDVD OD GRFXPHQWDFLyQPLHQWUDV TXH SDUD GDU UHVSXHVWD D OR
SODQWHDGR HQ  H[LVWH HQ OD OLWHUDWXUD WUDEDMRV UHFLHQWHV TXH
SUHGLFHQOD5DVHJ~QFLHUWDVFRQGLFLRQHVHVSHFtILFDV%XHQDSDUWH
GHORVWUDEDMRVFRQVXOWDGRVUHODFLRQDQYDULDEOHVGHXQDPiTXLQD
XQ WLSR GH KHUUDPLHQWD SDUWLFXODU \ XQPDWHULDO HVSHFtILFR SDUD
SURSRQHUPRGHORVSUHGLFWRUHVGHODFDOLGDGVXSHUILFLDO$OJXQRV
GH HVWRV WUDEDMRV XVDQ WpFQLFDV GH VRIWFRPSXWLQJ FRPR SRU
HMHPSOR PRGHORV SUHGLFWLYRV TXH HVWLPDQ YDORUHV IXWXURV R
GHVFRQRFLGRV GH YDULDEOHV GH LQWHUpV YDULDEOHV REMHWLYR R
GHSHQGLHQWHV XVDQGR RWUDV YDULDEOHV LQGHSHQGLHQWHV R
SUHGLFWRUDV
(QHVWHGRFXPHQWRVHGHVFULEHHOWUDEDMRUHDOL]DGRXVDQGRUHGHV
%D\HVLDQDVFRQXQDHVWUXFWXUD7$17UHH$XPHQWHGQDwYH%D\HV
)ULHGPDQHWDOSDUDJHQHUDUXQPRGHORSUHGLFWLYRGHOD
5D HQ SUHSURFHVR SDUD IUHVDGR FRQ FRQGLFLRQHV HVSHFtILFDV GH
PHFDQL]DGR TXH VH GHWDOODQ HQ HO DSDUWDGR  GHO SUHVHQWH
GRFXPHQWR

KWWSZZZLEPFRPVRIWZDUHDSSOLFDWLRQVSOPFDWLDY
(O UHVWR GH HVWH GRFXPHQWR HVWi HVWUXFWXUDGR GH OD IRUPD
VLJXLHQWH HQ HO DSDUWDGR  VH GHVFULEHQ EUHYHPHQWH WUDEDMRV
UHFLHQWHV TXH DSOLFDQ WpFQLFDV GH VRIWFRPSXWLQJ WDQWR SDUD
JHQHUDU PRGHORV SUHGLFWLYRV GH 5D FRPR HQ DSOLFDFLRQHV
VRIWZDUH TXH VH LQFRUSRUDQ D ODV OLEUHUtDV VRIWZDUH GH XQ&1&
SDUD PHMRUDU VXV FDSDFLGDGHV GH HVWLPDFLyQ GH YDORUHV GH 5D
SRVSURFHVRHODSDUWDGRGHVFULEHHOPRGHORSURSXHVWRSDUDOD
SUHGLFFLyQGH OD5DHOGHWDOOD ORV UHVXOWDGRVREWHQLGRVFRQHO
FODVLILFDGRU %D\HVLDQR HQ HO DSDUWDGR  VH SUHVHQWDQ ODV
FRQFOXVLRQHV \ HQ HO  ODV SRVLEOHV OtQHDV GH WUDEDMRV IXWXURV
VHJXLGRGHODELEOLRJUDItD
 75$%$-265(/$&,21$'26
7UDEDMRVUHFLHQWHVHQODLQGXVWULDGHFRUWHGHPHWDOHVUHIOHMDQOD
DSOLFDFLyQ FDGD YH] PD\RU GH WpFQLFDV GH VRIWFRPSXWLQJ HQ
SUHGLFFLyQ GH 5D HQ SURFHVRV GH PHFDQL]DGR 3RU HMHPSOR HQ
+DRHWDO\(]XJZXDHWDOVHSURSRQHQWpFQLFDV
EDVDGDV HQ UHGHV QHXURQDOHV DUWLILFLDOHV SDUD RSWLPL]DU ORV
YDORUHVGHSDUiPHWURVTXHSDUWLFLSDQHQHOSURFHVRGHFRUWHHQ
=KRX DQG &KHQJ  \ =XSHUO DQG &XV  VH DSOLFDQ
LJXDOPHQWH UHGHV QHXURQDOHV DUWLILFLDOHV SDUD FDOFXODU OD
LQFLGHQFLD GH ODV IXHU]DV GH FRUWH HQ OD5D (Q &RUUHD HW DO
 VH GHVFULEH XQ WUDEDMR FRQ GDWRV H[SHULPHQWDOHV FRQ
GLIHUHQWHVDOHDFLRQHVGHDOXPLQLRVREUH ODVTXHVHPHFDQL]DURQ
GLIHUHQWHV JHRPHWUtDV EiVLFDV /RV SDUiPHWURV GH FRUWH
FDUDFWHUtVWLFDVGHKHUUDPLHQWD\IXHU]DVPHGLGDVSRUVHQVRUHVVH
XVDURQFRPRYDULDEOHSUHGLFWRUDHQORVPRGHORVGHSUHGLFFLyQGH
5D (Q HVWH WUDEDMR VH SUHVHQWD WDPELpQ XQD FRPSDUDWLYD HQWUH
PRGHORV GHVDUUROODGRV FRQ UHGHV QHXURQDOHV DUWLILFLDOHV \ UHGHV
%D\HVLDQDV(VWRV~OWLPRVUHSRUWDURQPHMRUHVUHVXOWDGRVQRVROR
HQ OD SUHFLVLyQGHOPRGHOR VLQR WDPELpQ HQ OD LQWHUSUHWDELOLGDG
GHORVUHVXOWDGRV
(Q 2]HO HW DO  VH GHVFULEH XQ PpWRGR TXH XVD UHGHV
QHXURQDOHV DUWLILFLDOHV  SDUD HVWLPDU OD LQIOXHQFLD GH ORV
SDUiPHWURVGHODPiTXLQDYHORFLGDGGHFRUWHDYDQFH\IXHU]DV
DSOLFDGDV \ GH OD KHUUDPLHQWD DYDQFH SRU GLHQWH \ Q~PHUR GH
GLHQWHVHQ OD5D FRQDFHUR$,6$6HFDOFXOD OD IXHU]DGHO
SURFHVR GH PHFDQL]DGR \ VH XVD MXQWR DO UHVWR GH SDUiPHWURV
PHQFLRQDGRV DQWHULRUPHQWH SDUD DOLPHQWDU OD UHG (Q OD
H[SHULPHQWDFLyQ OD UHG VH HQWUHQD FRQ FDVRV FRQ GLIHUHQWHV
FRQGLFLRQHVGHFRUWH\FRQVLGHUDQGRYDULDVFDUDFWHUtVWLFDVGH OD
KHUUDPLHQWD SDUD JHQHUDU OD5D SUHGLFKD /RV UHVXOWDGRV GH ODV
SUXHEDV XVDQGR KHUUDPLHQWD HQWHUL]D IXHURQ FRPSDUDGRV FRQ
RWURV REWHQLGRV HQ SUXHEDV VLPLODUHV XVDQGR KHUUDPLHQWDV GH
SODTXLWDV LQWHUFDPELDEOHV\VHYHULILFy OD FRQYHQLHQFLDGHXVDU
KHUUDPLHQWDV HQWHUL]DV SDUD REWHQHU PHMRUHV UHVXOWDGRV GH 5D
2WUR WUDEDMR VLPLODU DO DQWHV GHVFULWR VH SUHVHQWD HQ
6ROHLPDQLPHKUHWDOSHURSHURWUDEDMDQGRFRQSLH]DVGH
DOXPLQLR$TXt DSOLFDQ WpFQLFDV GH VRIWFRPSXWLQJ SDUD JHQHUDU
XQPRGHORSUHGLFWLYRGH5DHQHOTXHHVWXGLDQOD LQIOXHQFLDGHO
DYDQFH SRU GLHQWH OD SURIXQGLGDG GH FRUWH \ OD YHORFLGDG GH
FRUWHHQXQSURFHVRGHPHFDQL]DGR
(O WUDEDMR GHVFULWR HQ &RUUHD HW DO  GHWDOOD HO
H[SHULPHQWR UHDOL]DGR HQ HO SUHVHQWH WUDEDMR XVDQGR XQD
PiTXLQD.RQGLD+6HTXLSDGDFRQXQ&1&6LHPHQV'
(OPDWHULDOXVDGRSDUDHVWDVSUXHEDVIXHDFHUR)VREUHHOTXH
VHUHDOL]DURQFRUWHVDGLIHUHQWHVSURIXQGLGDGHV/DVKHUUDPLHQWDV
XVDGDV SDUD ORV FRUWHV .DUQDVK PRGHOR  WLHQHQ
GLIHUHQWHVGLiPHWUR\Q~PHURGHGLHQWHV(OHQWUHQDPLHQWRSDUD
JHQHUDUXQPRGHOR%D\HVLDQRTXH UHODFLRQD OD5DFRQYDULDEOHV
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SUHGLFWRUDVHQSURFHVRVHUHDOL]DFRQHOVRIWZDUH(OYLUDTXHSRU
UD]RQHV GH IXQFLRQDPLHQWR UHTXLHUH YDORUHV GLVFUHWRV HQ WRGDV
ODV YDULDEOHV $ WDO HIHFWR VH VHOHFFLRQy HO DOJRULWPR .PHDQV
0DF4XHHQSDUDODGLVFUHWL]DFLyQGHWDOODGDHQODWDEOD
/D5DHVXQRGHORVSDUiPHWURVPiVXVDGRVHQODLQGXVWULDSDUD
FDUDFWHUL]DU OD UXJRVLGDG VXSHUILFLDO VH UHSUHVHQWD /D
GLVFUHWL]DFLyQGHODYDULDEOH5DODFODVHVHUHDOL]yHQIXQFLyQD
OR HVSHFLILFDGR HQ HO HVWiQGDU ,62  3DUWLFXODUPHQWH
ODVHWLTXHWDVGH5DVHDVLJQDURQGHDFXHUGRDORVYDORUHVPHGLRV
GH UXJRVLGDG VXSHUILFLDO HVWDEOHFLGRV HQ OD QRUPD ,62
 OD5D VHPLGLy SRVSURFHVR 3DUD FDOFXODU OD5D  VH
XVDODHFXDFLyQ
³ / G[[I/5D

__ 


GRQGH I[ HV OD IXQFLyQ XVDGD SDUD PHGLU YDORUHV PHGLRV GH
UXJRVLGDG SRU FRQWDFWR FRQ LQWHUYDORV GH ORQJLWXG / VREUH OD
SLH]DPHFDQL]DGD(QWUHORVUHVXOWDGRVGHHVWHWUDEDMRGHVWDFDHO
XVR GH XQD UHG %D\HVLDQD SDUD HVWLPDU YDORUHV GH 5D GDGRV
FLHUWRVYDORUHVGH ODVYDULDEOHVSUHGLFWRUDV \ HO FDVRFRQWUDULR
GDGR XQ YDORU GH 5D GHVHDGD FDOFXOD ORV YDORUHV ODV
SUREDELOLGDGHVGHODVYDULDEOHVSUHGLFWRUDVSDUDREWHQHUOD
7DPELpQ VH HQFXHQWUD HQ OD OLWHUDWXUD WUDEDMRV UHFLHQWHV TXH
LQFRUSRUDQWpFQLFDVGHVRIWFRPSXWLQJSDUDPRGLILFDUSURJUDPDV
GH&1&8QHMHPSORVGHHVWRVHV5HGG\HWDOTXHXVDQ
XQPRGHORGH UHJUHVLyQP~OWLSOH \ UHGHVQHXURQDOHVDUWLILFLDOHV
SDUDJHQHUDUXQPRGHORGHSUHGLFFLyQGHOD5D(OYDORUREWHQLGR
SDUD FLHUWDV FRQGLFLRQHV VH LQFRUSRUD DO &1& SDUD PHFDQL]DU
DOHDFLRQHV GH DOXPLQLR /RV UHVXOWDGRV H[SHULPHQWDOHV
GHPXHVWUDQTXHVHPHMRUDQORVUHVXOWDGRVHQHODFDEDGR
 '(6&5,3&,Ï1'(/02'(/2
'DGR TXH OD H[SHULPHQWDFLyQ HQ HO GRPLQLR 0$9 VXHOH VHU
FRVWRVRHQHVWHWUDEDMRVHXVDODFROHFFLyQGHGDWRVDGTXLULGD\
GHVFULWD HQ &RUUHD HW DO (Q HOPHFDQL]DGR VH FUHDURQ
UDQXUDV FRQ GLIHUHQWHV FRQGLFLRQHV SRU HMHPSOR GLIHUHQWHV
GLiPHWURV DYDQFHVSRUGLHQWHHWF$SDUWLUGH ODSURIXQGLGDG
GH FRUWH LQLFLDO  PP VH UHDOL]DURQ YDULDFLRQHV HQ OD
SURIXQGLGDG GH FRUWH LQFUHPHQWDQGR HQ   \  HQ FDGD
UDQXUD HQVD\R /D WDEOD PXHVWUD HMHPSORV GH FRQILJXUDFLyQ
GH HVWRV HQVD\RV GRQGH VH LOXVWUDQ DOJXQDV FRPELQDFLRQHV GH
YDULDEOHV\SDUiPHWURVGHFRUWHSDUDHQVD\RVFRQKHUUDPLHQWDGH
GRVGLHQWHV
/RVYDORUHVGH5DIXHURQPHGLGRVSRVSURFHVRSDUDFDGDHQVD\R
FDGDYDORUGH5DVHFDOFXOyKDFLHQGRSURPHGLRVGHPtQLPRWUHV
PHGLGDV SRU HQVD\R (VWDV PHGLFLRQHV VH UHDOL]DURQ FRQ XQ
UXJRVtPHWUR .DUW =HLVV +DQG\VXUI PRGHOR ($ /D
H[SHULPHQWDFLyQ JHQHUy XQ WRWDO GH PHGLGDV GHGRQGH
VHH[WUDMHURQFDVRV
3DUDFRQVWUXLUHOPRGHORSUHGLFWLYRGH5DVHXVDHQHVWHWUDEDMR
XQPRGHORED\HVLDQRFRQYDULDEOHVSUHGLFWRUDVPiVODFODVH
5D UHODFLRQDGDVFRQ ODVFRQGLFLRQHVGHFRUWH\FRQSDUiPHWURV
GH FRUWH XVXDOHV HQ IUHVDGR D DOWD YHORFLGDG /DV YDULDEOHV
UHODFLRQDGDV FRQ ODV FRQGLFLRQHV GH FRUWH VRQ SURIXQGLGDG GH
FRUWHD[LDODSYHORFLGDGGHDYDQFH)\YHORFLGDGGHURWDFLyQ

KWWSZZZLDXQHGHVaHOYLUDLQGH[HQKWPO
GHOKXVLOORQODVYDULDEOHVUHODFLRQDGDVFRQODKHUUDPLHQWDVRQ
Q~PHURGHGLHQWHVIOXWHV\GLiPHWURGLDP
/D VHOHFFLyQ GH HVWDV YDULDEOHV SUHGLFWRUDV VH EDVD HQ HVWXGLRV
SUHYLRVVREUHODLQFLGHQFLDGHIDFWRUHVGHOSURFHVRGH0$9HQOD
FDOLGDGVXSHUILFLDOFRPRSRUHMHPSOR%HQDUGRVDQG9RVQLDFRV
 GRQGH VH SUHVHQWD XQD UHYLVLyQ GH ORV IDFWRUHV
UHODFLRQDGRVFRQHOSURFHVRGHPHFDQL]DGRGHODKHUUDPLHQWD\
GH OD SLH]D TXH DIHFWDQ D OD FDOLGDG VXSHUILFLDO HQ IUHVDGR \
WRUQHDGR 2WURV WUDEDMRV FRQ REMHWLYRV VLPLODUHV SXHGHQ VHU
&KLHQ DQG &KRX  R /HH DQG &KHQ 
$GLFLRQDOPHQWH HQHOSUHVHQWH WUDEDMR VH UHDOL]yXQHVWXGLRGH
FRUUHODFLyQ HQWUH YDULDEOHV UHODFLRQDGDV FRQ HO SURFHVR GH
PHFDQL]DGR\OD5DSDUDVHOHFFLRQDUODVPiVVLJQLILFDWLYDVHQHO
SURFHVR WRPDQGR FRPR UHIHUHQWH ORV UHVXOWDGRV REWHQLGRV HQ
WUDEDMRVFRPRORVFLWDGRVDQWHULRUPHQWH
&RPR VH FRPHQWy HO FODVLILFDGRU XVDGR HQ HVWH WUDEDMR HV HO
FODVLILFDGRU7$1XQH[WHQGLGRGHOFODVLILFDGRU%D\HVLDQRQDwYH
%D\HVFRQXQDHVWUXFWXUDGHiUEROVREUHODVYDULDEOHVSUHGLFWRUDV
HVWH iUERO VH REWLHQH DGDSWDQGR HO DOJRULWPR SURSXHVWR SRU
&KRZ DQG /LX  \ FDOFXODQGR OD LQIRUPDFLyQ PXWXD
FRQGLFLRQDOSDUDFDGDSDUGHYDULDEOHVGDGDODFODVH8QDYHQWDMD
VLJQLILFDWLYD GHO XVR GHO FODVLILFDGRU 7$1 SDUD HVWH WUDEDMR
IUHQWH D RWURV FODVLILFDGRUHV FRPR SRU HMHPSOR ODV UHGHV
QHXURQDOHV DUWLILFLDOHV HV OD FDSDFLGDG LQWHUSUHWDWLYD GH ORV
UHVXOWDGRVGRQGHVHSXHGHQYHUJUiILFDPHQWHODVUHODFLRQHVHQWUH
ORVQRGRVGHODUHG\ODFODVH
5HVXOWDGRV
/D ILJXUD  LOXVWUD OD HVWUXFWXUD 7$1 DSUHQGLGD HQ OD TXH VH
DSUHFLDQ ORV DUFRV FDXVDOHV HQWUH ODV YDULDEOHV \ OD FODVH /D
LQIRUPDFLyQSURSRUFLRQDGDHQODILJXUDUHSUHVHQWDODVLQIOXHQFLDV
SUREDELOtVWLFDV HQ ODV UHODFLRQHV ItVLFDV H[LVWHQWHV HQWUH ODV
YDULDEOHVSUHGLFWRUDVLQIRUPDFLyQGLItFLOPHQWHGHGXFLEOHDSDUWLU
GHHFXDFLRQHVItVLFDVDSOLFDEOHVDOSURFHVRGHFRUWHPHFiQLFR6H
SXHGHGHGXFLUGHODLQIRUPDFLyQGHODILJXUDYDULDVUHODFLRQHV
FRPR ODV VLJXLHQWHV XQD GHSHQGHQFLD OLQHDO HQWUH ODV YDULDEOHV
DS GLDP ) \ Q OR TXH SXHGH LQWHUSUHWDUVH FRPR TXH XQD
SURIXQGLGDGUDGLDOGHFRUWHGHVHDGDLQFLGLUtDHQODVHOHFFLyQGHO
GLiPHWURGHODKHUUDPLHQWDTXHDVXYH]LQFLGLUtDHQODVHOHFFLyQ
GH OD YHORFLGDG GH DYDQFH 7DPELpQ VHJ~Q OD SURIXQGLGDG GH
FRUWH D[LDO \ HO GLiPHWUR GH OD KHUUDPLHQWD D XVDU HQ HO
PHFDQL]DGR VH GHEH ILMDU HO DYDQFH DQWHV TXH OD YHORFLGDG GH
URWDFLyQGHOKXVLOOR
/D WDEODPXHVWUD ODVSUREDELOLGDGHVDSULRULGHFDGDYDULDEOH
(VWRV YDORUHV SHUPLWHQ LQWHUSUHWDFLRQHV FRPR SRU HMHPSOR
LQLFLDOPHQWHODSUREDELOLGDGGHTXHODKHUUDPLHQWDWHQJDILORV
HVGH\GHTXHWHQJDILORVRTXHODSUREDELOLGDGGH
TXHOD5DWHQJDYDORU³/LVR´HVGH
DS
Q)GLDP
IOXWHV
5D

)LJXUD5HG7$1
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7DEOD(MHPSORVGHFRQGLFLRQHVGHFRUWH\PHGLFLRQHVGH5D
GLDPPP )OXWHV DSPP )PPPLQ QUSP 5DPP
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
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
7DEOD(WLTXHWDV\UDQJRVSDUDFDGDYDULDEOHGHVSXpVGHODGLVFUHWL]DFLyQ
(67$'2 5DPP
>LQIVXS
IOXWHV GLDP
PP
DS
PP
)PPPLQ
>LQIVXS
QUSP
>LQIVXS
 /LVR/ >     > /HQWR >
 )LQR) >     > 0HGLR >
 6HPLILQR6>     > 6HPLUiSLGR >
 0HGLR0 >     > 5iSLGR >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

7DEOD3UREDELOLGDGHVDSULRULGHFDGDYDULDEOH
(67$'2 IOXWHV DS ) Q GLDP 5D
      
      
      
      

 9$/,'$&,Ï1
8Q REMHWLYR HQ HVWD VHFFLyQ HV UHIOHMDU OD HVWLPDFLyQ GH OD
SUREDELOLGDG GH DFLHUWR GHO PRGHOR GH FODVLILFDFLyQ DQWH FDVRV
QXHYRV$ WDOHIHFWRVH WRPyFRPRPpWRGRGHYDOLGDFLyQHO.
)ROG &URVV9DOLGDWLRQ 6WRQH  TXH EiVLFDPHQWH FRQVLVWH
HQGLYLGLUHOFRQMXQWRWRWDOGHFDVRVHQ.VXEFRQMXQWRVGLVMXQWRV
'H HVWRV . VXEFRQMXQWRV XQR VH UHVHUYD FRPR GDWRV GH
YDOLGDFLyQSDUDSUREDUHOPRGHOR\ORVUHVWDQWHV.VHXWLOL]DQ
FRPRGDWRVGHHQWUHQDPLHQWR(OSURFHVRVHUHSLWH.YHFHVFRQ
FDGDXQRGHORVVXEFRQMXQWRVXVDGRVyORXQDYH]FRPRGDWRVGH
YDOLGDFLyQ(OUHVXOWDGRGHHVWDYDOLGDFLyQVHPXHVWUDHQODWDEOD
 $QDOL]DQGR ORV GDWRV GH OD WDEOD  VH REVHUYDQ YDORUHV FRQ
H[DFWLWXG GHO  HQ OD FODVLILFDFLyQ HQ ORV FDVRV GH 5D 
³/LVR´WDPELpQHVLPSRUWDQWHTXHHOUHVWRGHODVFODVLILFDFLRQHV
VXSHUDVLHPSUHHOXPEUDOGHOGHFRUUHFWDPHQWHFODVLILFDGRV
3DUDYDOLGDUODFDOLGDGHQJHQHUDOGHOFODVLILFDGRUVHXVDURQODV
IyUPXODV GHVFULWDV HQ OD WDEOD  eVWDV  SHUPLWHQ HVWLPDU ODV
PHGLGDVGHPpULWRGHOFODVLILFDGRUTXHUHIOHMDQXQQLYHOPiVTXH
DFHSWDEOHGHOFODVLILFDGRUSUHSURFHVR3RUHMHPSORODSUHFLVLyQ
YDORUUHODFLRQDGRFRQODFDSDFLGDGGHFODVLILFDUDGHFXDGDPHQWH
QXHYRV FDVRV HV GHO  (O FODVLILFDGRU WLHQH XQD DOWD
SUREDELOLGDGGHDFLHUWRHQODFODVLILFDFLyQ
2WUD WpFQLFD GH YDOLGDFLyQ XVDGD HQ HVWH WUDEDMR FRQVLVWLy  HQ
FRQWUDVWDU OD FDOLGDG GH OD FODVLILFDFLyQ \ OD FDOLGDG GHO
FODVLILFDGRU UHVSHFWRDRWURVPRGHORVGHVFULWRV HQ OD OLWHUDWXUD
$ WDO HIHFWR VH VHOHFFLRQDURQ  WUDEDMRV TXH XVDQ WpFQLFDV GH
VRIWFRPSXWLQJ \ GDWRV H[SHULPHQWDOHV GH SURFHVRV GH FRUWH
PHFiQLFR D DOWD YHORFLGDG (Q GHWDOOH VH VHOHFFLRQDURQ FXDWUR
WUDEDMRV TXH XVDQ UHGHV QHXURQDOHV DUWLILFLDOHV \ GRV TXH XVDQ
UHGHV %D\HVLDQDV \ VH REWXYR OD PHGLD GH ORV HUURUHV PHGLRV
DEVROXWRV0$(LQGLFDGRVHQFDGDWUDEDMR
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(VWH WUDEDMRHVXQDQXHYDSURSXHVWDUHVSHFWRDO WUDEDMRGHVFULWR
HQ&RUUHDHWDOGDGRTXHDXQTXHVHXVDURQORVPLVPRV
GDWRVH[SHULPHQWDOHV\ODVPLVPDVYDULDEOHVVLQLQFOXLUODIXHU]D
GHFRUWHGHOPHFDQL]DGRVHSODQWHDXQPRGHORSUHSURFHVR3RU
VX VLPLOLWXG VH FRQWUDVWDQ ORV YDORUHV GH PpULWR GH DPERV
PRGHORV SDUD HVWLPDU TXp WDQWR VH GHJUDGDPHMRUD HO PRGHOR
SUHSURFHVR UHVSHFWR DO SULPHUR 3DUD HVWD FRPSDUDFLyQ VH
FRQVLGHUy VXILFLHQWHXVDU ODGHVYLDFLyQHVWiQGDUGHO HUURU0$(
FRPROtQHDEDVH'LFKDFRPSDUDFLyQUHIOHMDTXHHOPRGHORSUH
SURFHVRQRVHDOHMDFRQVLGHUDEOHPHQWHGHOPRGHORHQSURFHVR
(O YDORU SURPHGLR GH ORV HUURUHV 0$( HQ ORV WUDEDMRV
FRQVXOWDGRVHVGHVYLDFLyQHVWiQGDUGHPLHQWUDVTXH
HO YDORU GHO HUURU0$(HQ HVWH WUDEDMR HV GH (VWR UHIOHMD
TXH ODFDOLGDGGHOPRGHORSUHSURFHVR UHVSHFWRDOHUURU0$(
HVWiGHQWURGHORXVXDOPHQWHREWHQLGRHQWUDEDMRVFRQWpFQLFDVGH
VRIWFRPSXWLQJ
7DEOD0DWUL]GHFRQIXVLyQ
5HDO

$VLJQDGR
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7DEOD)yUPXODVSDUDFDOFXODUORVLQGLFDGRUHVGHPpULWR
GHO FODVLILFDGRU \ UHVXOWDGRV 93  YHUGDGHURV SRVLWLYRV
91  YHUGDGHURV QHJDWLYRV )3 IDOVRV SRVLWLYRV \ )1 
IDOVRVQHJDWLYRV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 &21&/86,21(6
(QHVWH WUDEDMRVHKDQXVDGRGDWRVH[SHULPHQWDOHVXWLOL]DGRVHQ
WUDEDMRV SUHYLRV SDUD JHQHUDU PRGHORV GH SUHGLFFLyQ GH5D $
GLIHUHQFLDGHORVWUDEDMRVDQWHULRUHVPHQFLRQDGRVHQHVWHWUDEDMR
VH KD GHVFDUWDGR OD IXHU]D  GHO SURFHVR GH PHFDQL]DGR GHO
FRQMXQWRGHYDULDEOHVSUHGLFWRUDVORTXHKDSHUPLWLGRJHQHUDUXQ
PRGHORSUHSURFHVRGHSUHGLFFLyQGH5DGHSHQGLHQGRVRODPHQWH
GHODVFRQGLFLRQHVGHFRUWH\GHODKHUUDPLHQWD
(OPRGHORGHSUHGLFFLyQGH5DUHODFLRQDODVYDULDEOHVSUHGLFWRUDV
FRQODFODVHGHPRGRJUiILFRXQPRGHORFRQHVWDVFDUDFWHUtVWLFDV
IDFLOLWD OD FRPSUHQVLyQGH ODV UHODFLRQHVFRQGLFLRQDOHV $FHEHV
HWDO7DPELpQVH UHVDOWDQDSRUWDFLRQHVHQGRVVHQWLGRV
UHVSHFWRD ORQRYHGRVR \ ODYDOLGH]GHOPRGHORSUHSURFHVRGH
SUHGLFFLyQGHODFDOLGDGVXSHUILFLDOVLQDSRUWDUFRQRFLPLHQWRGH
VHQVRUHVDOPRGHOR(QUHODFLyQDOSULPHUSXQWRHQHVWHWUDEDMR
VH SUHVHQWD XQD WpFQLFD VRIWFRPSXWLQJ SDUD JHQHUDU XQPRGHOR
SUHGLFWLYR GH5D HQ SUHSURFHVR EDVDGR HQ OD H[SHULPHQWDFLyQ
GHVFULWD HQ HO DSDUWDGR  (O PRGHOR GH SUHGLFFLyQ HV XQ
FODVLILFDGRU%D\HVLDQR/DUHGREWHQLGDFRQHOFODVLILFDGRU7$1
VHEDVDFRPRVHKDGLFKRHQSDUiPHWURVGHFRUWHFDUDFWHUtVWLFDV
GH KHUUDPLHQWD \ GDWRV H[SHULPHQWDOHV /RV UHVXOWDGRV GH HVWD
H[SHULPHQWDFLyQVRQILDEOHVHVWDGtVWLFDPHQWHKDEODQGRVHJ~QOD
YDOLGDFLyQ
/DV UHGHV %D\HVLDQDV FRQ HVWUXFWXUD QDwYH %D\HV \ 7$1 VRQ
HVWUXFWXUDVXVDGDVHQ WUDEDMRVSUHYLRVGRQGHVHKDYDOLGDGRVX
DSOLFDELOLGDGDSUREOHPDVGHSUHGLFFLyQGHOD5DHQSURFHVRVGH
FRUWHPHFiQLFRDDOWDYHORFLGDGSHURQRVHHQFXHQWUDHYLGHQFLD
HQ OD OLWHUDWXUD GH WUDEDMRV SDUD JHQHUDU PRGHORV SUHSURFHVR
SUHGLFWLYRVGHOD5DVLHQGRSUHFLVDPHQWHHVWRXQRGHORVDSRUWHV
SULQFLSDOHVGHHVWHWUDEDMRMXQWRDODYDOLGDFLyQ\HVWLPDFLyQGH
ODFDOLGDGGHOPRGHORJHQHUDGR(OYDORUGHOHUURU0$(REWHQLGR
HQODYDOLGDFLyQUHIOHMDTXHHOPRGHOR%D\HVLDQRHVWiGHQWURGH
ODPHGLDGHHVWRVYDORUHV
5HVSHFWRDSRVLEOHV LQFRUSRUDFLyQGHHVWH WLSRGHPRGHORV D OD
LQGXVWULD HVWH WUDEDMRSUHVHQWDXQQRYHGRVRHVWXGLR UHVSHFWRD
ODPD\RUtDGHODVH[SHULHQFLDVHQFRQWUDGDVHQODOLWHUDWXUDGDGR
TXH HO PRGHOR REWHQLGR LQFRUSRUD FRQGLFLRQHV GH FRUWH
HVSHFtILFDV GH XQ HTXLSR GHPHFDQL]DGR SRU OR TXH HO WUDEDMR
SUHVHQWDGR SXHGH DSRUWDU HQ iUHDV GH LQYHVWLJDFLyQ FRPR
GHVDUUROOR GH DSOLFDFLRQHV VRIWZDUH SDUD DFWXDU VREUH VLVWHPDV
&$0 HV GHFLU LQFRUSRUDU PRGHORV GH FRQRFLPLHQWR GH5D HQ
VLVWHPDV &$0 SDUD JHQHUDU SUHGLFFLRQHV GH DFDEDGR PiV
SUHFLVDV\DMXVWDGDVDODUHDOLGDGGHOPHFDQL]DGR
7DPELpQ SXHGH VHUYLU GH VRSRUWH D PHMRUDU ODV FDOLGDGHV
REWHQLGDVSHURWDPELpQORVFRVWHVGHWLHPSR\PDWHULDOXVDGRHQ
HVWRVSURFHVRV6HSXHGH LQFRUSRUDUDKHUUDPLHQWDVVRIWZDUHGH
OD SRVLELOLGDG GH LQWURGXFLU YDORUHV GH5D GHVHDGRSDUD JHQHUDU
ORV SDUiPHWURV GH FRUWH DGHFXDGRV (V GHFLU FRQ XQD FDOLGDG
VXSHUILFLDO GHVHDGD SRGHU GHILQLU DYDQFH YHORFLGDG GH JLUR
SURIXQGLGDGGHFRUWHHWF\RWURVDVSHFWRVFRPRFDUDFWHUtVWLFDV
GH OD KHUUDPLHQWD  SRU HMHPSOR GLiPHWUR Q~PHUR GH GLHQWHV
HWF TXH UHVXOWHQPiV DGHFXDGRVSDUD REWHQHU OD5D GHVHDGD H
LQFRUSRUDUORVGLUHFWDPHQWHDOGLVHxRGHOSURJUDPDSLH]D
8Q WHUFHU DSRUWH SRWHQFLDO HV GDGR TXH HQ HO FRQWH[WR GH
WUDEDMR DFWXDO VH SXHGH SODQLILFDU XQ PHFDQL]DGR SHUR QR
YHULILFDU VX DFDEDGR KDVWD HO SRVSURFHVR PRGHORV FRPR HO
SURSXHVWR SRGUtDQ LQFRUSRUDUVH HQ KHUUDPLHQWDV VRIWZDUH GH
FRQWURO GH SURFHVRV PHFiQLFR (VWR SRGUtD DVHJXUDU PHMRUHV
UHVXOWDGRV SDUD XQDV FRQGLFLRQHV GDGDV SXHVWR TXH HO
VHJXLPLHQWRGHOPHFDQL]DGRVHPHMRUDUtDVXVWDQFLDOPHQWH
 /Ë1($6)8785$6
(OHQWUHQDPLHQWRGHOFODVLILFDGRUUHVXOWDDGHFXDGRSDUDORVFDVRV
GHVFULWRV VLQ HPEDUJR VH FRQVLGHUD FRQYHQLHQWH HQWUHQDU HO
PRGHOR FRQ QXHYRV HQVD\RV UHDOL]DGRV FRQ HO PLVPR GLVHxR
H[SHULPHQWDO SDUD FRPSUREDU OD YDOLGH] GHO PRGHOR (V
FRQYHQLHQWHWDPELpQUHDOL]DUQXHYRVHQVD\RVHQRWURVFHQWURVGH
PHFDQL]DGR FRQ FDUDFWHUtVWLFDV GLVWLQWDV SDUD FRPSUREDU OD
JHQHUDOLGDGGHOPRGHORSUHSURFHVRREWHQLGR
/D H[SHULPHQWDFLyQ GHVFULWD DQWHULRUPHQWH UHSUHVHQWD XQ SDVR
DGHODQWHHQODSUHGLFFLyQSUHSURFHVRGH5DSHURODJHQHUDOLGDG
GHO PRGHOR GHSHQGH GH UHDOL]DU RWURV HQWUHQDPLHQWRV SDUD
GLVSRQHU GH QXHYRV FDVRV FRPR SRU HMHPSOR FRQGLFLRQHV GH
42 Modelo Pre-Proceso de Predicción de la Calidad Superficial en Fresado a Alta Velocidad Basado en Softcomputing


 
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FRUWH GLIHUHQWHV SHUR FRQ ORV PLVPRV SDUiPHWURV GH
H[SHULPHQWDFLyQ
5HVSHFWR DO PRGHOR GH HQWUHQDPLHQWR XVDGR VH HVWLPD
FRQYHQLHQWH HVWXGLDU ODSRVLELOLGDGGHXWLOL]DURWURVSDUDGLJPDV
FRPRSRUHMHPSORVXSSRUWYHFWRUPDFKLQHVR ORJLVWLFUHJUHVLyQ
SDUDFRQWUDVWDU ORV UHVXOWDGRVGHOSUREOHPDDERUGDGR7DPELpQ
HQ UHODFLyQ D OD GLVFUHWL]DFLyQ GH YDULDEOHV HQ ODV UHGHV
%D\HVLDQDVDFWXDOPHQWHVHGLVSRQHGHWpFQLFDVTXHSHUPLWHQHO
XVRGHYDULDEOHVFRQWLQXDV\GLVFUHWDVHQXQPRGHORFRQRFLGDV
FRPR UHGHV %D\HVLDQDV PL[WDV eVWDV SHUPLWHQ XWLOL]DU WDQWR
YDULDEOHV GLVFUHWDV FRPR HV HO FDVR GH OD FODVH 5D HQ HVWH
WUDEDMR GDGR TXH HO LQWHUpV HV TXH 5D WRPH YDORUHV HQ XQ
FRQMXQWRILQLWRFRPRYDULDEOHVFRQWLQXDV(VWH WLSRGHWpFQLFDV
SRGUtDQ LQFRUSRUDUVH DO PRGHOR SDUD ORJUDU XQ HVWXGLR PiV
H[KDXVWLYRGHODSURSDJDFLyQGHODHYLGHQFLDHQWUHODVYDULDEOHV
GHOPRGHOR
2WUR WySLFR LPSRUWDQWH GH DWHQGHU HV OD DSOLFDFLyQ GH ORV
UHVXOWDGRV GHO PRGHOR SUHGLFWLYR GH 5D SUHSURFHVR D
KHUUDPLHQWDV&$'&$0ORTXHSXHGHFRPHQ]DUSRUYDOLGDUODV
FRQFOXVLRQHVH[SUHVDGDVHQHVWHWUDEDMRUHVSHFWRDODVUHODFLRQHV
GHGHSHQGHQFLDSUREDELOtVWLFDHQWUHODVYDULDEOHVSUHGLFWRUDVTXH
UHODFLRQDQ FDUDFWHUtVWLFDV GH OD KHUUDPLHQWD GH FRUWH PHFiQLFR
FRQFDUDFWHUtVWLFDVGHODPiTXLQDXVDGD2WUDDSOLFDELOLGDGGHOR
REWHQLGR VHUtD OD LPSOHPHQWDFLyQ GH SURFHVRV GH FRQWURO DO
GLVHxR&$0EDVDGRHQODVUHODFLRQHVHQWUHYDULDEOHVGHOPRGHOR
%D\HVLDQR 3RU HMHPSOR SRGUtDQ LPSOHPHQWDUVH HQ IRUPD GH
UHJODV SDUD IRUPDU SDUWH GH XQ FRQRFLPLHQWR GH FRQWURO ODV
UHODFLRQHVHQWUHSURIXQGLGDGGHFRUWHDYDQFHHWFTXHPHMRUDUD
ODVHOHFFLyQPiVSUREDEOHGHODVFRQGLFLRQHVGHFRUWHRYHULILFDU
HOEXHQKDFHUGHOSURFHVRGHPHFDQL]DGR
5()(5(1&,$6
$FHEHV/$OYHV50HULQR$GH3UDGD&8QHQWRUQR
GHPRGHODGRLQWHOLJHQWH\VLPXODFLyQGLVWULEXLGDGHSODQWDV
GHSURFHVR5,$,5HYLVWD,EHURDPHULFDQDGH$XWRPiWLFDH
,QIRUPiWLFD,QGXVWULDO
$OWLQWDV < DQG :HFN 0  &KDWWHU VWDELOLW\ RI PHWDO
FXWWLQJ DQG JULQGLQJ &,53 $QQDOV 0DQXIDFWXULQJ
7HFKQRORJ\
%HQDUGRV 3* DQG 9RVQLDNRV *&  3UHGLFWLQJ VXUIDFH
URXJKQHVVLQPDFKLQLQJDUHYLHZ,QWHUQDWLRQDO-RXUQDORI
0DFKLQH7RROV	0DQXIDFWXUH
&RUUHD 0 5DPtUH] 0 GH - $OLTXH -5 DQG 5RGUtJXH] &
 )DFWRUHV TXH DIHFWDQ HO DFDEDGR VXSHUILFLDO HQ ORV
SURFHVRV GH PHFDQL]DGR WpFQLFDV GH DQiOLVLV \ PRGHORV
;;9-RUQDGDVGH$XWRPiWLFD&LXGDG5HDO(VSDxD
&RUUHD 0 %LHO]D & 5DPtUH] 0 DQG $OLTXH -5  $
%D\HVLDQQHWZRUNPRGHOIRUVXUIDFHURXJKQHVVSUHGLFWLRQLQ
WKH PDFKLQLQJ SURFHVV ,QWHUQDWLRQDO -RXUQDO RI 6\VWHPV
6FLHQFH
&RUUHD 0 %LHO]D & DQG 3DPLHV7HL[HLUD 3 
&RPSDULVRQ RI %D\HVLDQ QHWZRUNV DQG DUWLILFLDO QHXUDO
QHWZRUNV IRU TXDOLW\ GHWHFWLRQ LQ D PDFKLQLQJ SURFHVV
([SHUW6\VWHPVZLWK$SSOLFDWLRQV
&KRZ &. DQG /LX &  $SSUR[LPDWLQJ GLVFUHWH
SUREDELOLW\GLVWULEXWLRQV,(((7UDQVDFWLRQVRQ,QIRUPDWLRQ
7KHRU\
(]XJZXD(2)DGHUHD'2QQH\-%RQQH\-'D6LOYD5%
DQG6DOHV:)0RGHOOLQJWKHFRUUHODWLRQEHWZHHQ
FXWWLQJDQGSURFHVVSDUDPHWHUV LQKLJKVSHHGPDFKLQLQJRI
,QFRQHO DOOR\ XVLQJ DUWLILFLDO QHXUDO QHWZRUN
,QWHUQDWLRQDO-RXUQDORI0DFKLQH7RROV	0DQXIDFWXUH

)ULHGPDQ 1 *HLJHU ' DQG *ROGV]PLW 0  %D\HVLDQ
QHWZRUNFODVVLILHUV0DFKLQH/HDUQLQJ
*DMDWH $ +HEHU 5  &RQWURO 1HXURERUURVR HQ UHG
$SOLFDFLyQ DO SURFHVR GH WDODGUDGR GH DOWR UHQGLPLHQWR
5,$,5HYLVWD,EHURDPHULFDQDGH$XWRPiWLFDH,QIRUPiWLFD
,QGXVWULDO
+DR:=KX;/L;DQG7XU\D\DJ\HQGD*3UHGLFWLRQ
RIFXWWLQJIRUFHIRUVHOISURSHOOHGURWDU\WRROXVLQJDUWLILFLDO
QHXUDOQHWZRUN-RXUQDORI0DWHULDOSURFHVVLQJ7HFKQRORJ\

.R 7- 3DUN -: .LP +6 DQG .LP 6+  2Q
PDFKLQHPHDVXUHPHQWXVLQJDQRQFRQWDFWVHQVRUEDVHGRQD
&$' PRGHO ,QWHUQDWLRQDO -RXUQDO RI $GYDQFHG
0DQXIDFWXULQJ7HFKQRORJ\
/HH 6 DQG &KHQ -&  2QOLQH VXUIDFH URXJKQHVV
UHFRJQLWLRQ V\VWHP XVLQJ DUWLILFLDO QHXUDO QHWZRUNV V\VWHP
LQ WXUQLQJ RSHUDWLRQV ,QWHUQDWLRQDO MRXUQDO RI $GYDQFHG
0DQXIDFWXULQJ7HFKQRORJ\
/HOD % %DMLH ' DQG -R]Lp 6  5HJUHVVLRQ DQDO\VLV
VXSSRUW YHFWRU PDFKLQHV DQG %D\HVLDQ QHXUDO 1HWZRUN
DSSURDFKHVWRPRGHOOLQJVXUIDFHURXJKQHVV LQIDFHPLOOLQJ
$GYDQFHG0DQXIDFWXULQJ7HFKQRORJ\
0DF4XHHQ-6RPH0HWKRGVIRU&ODVVLILFDWLRQ$QDO\VLV
RI 0XOWLYDULDWH 2EVHUYDWLRQV 3URF WK %HUNHOH\ 6\PS
0DWK6WDWLVWLFVDQG3UREDELOLW\
2]HO 7 (VWHYHV $ DQG 'DYLP -  1HXUDO QHWZRUN
SURFHVV PRGHOOLQJ IRU WXUQLQJ RI VWHHO SDUWV XVLQJ
FRQYHQWLRQDO DQG ZLSHU LQVHUWV ,QWHUQDWLRQDO -RXUQDO RI
0DWHULDOVDQG3URGXFW7HFKQRORJ\±
5DPtUH]&DGHQD 0 &RUUHD 0 5RGUtJXH]*RQ]DOH] & DQG
$OLTXH-56XUIDFH5RXJKQHVV0RGHOOLQJ%DVHGRQ
6XUIDFH 5RXJKQHVV )HDWXUH &RQFHSW IRU +LJK 6SHHG
0DFKLQLQJ $PHULFDQ 6RFLHW\ RI 0HFKDQLFDO (QJLQHHUV
0DQXIDFWXULQJ(QJLQHHULQJ'LYLVLRQ
5HGRQGR56DQWRV3%XVWLOOR$6HGDQR-9LOODU-5&RUUHD
0$OLTXH-5DQG&RUFKDGR($VRIW&RPSXWLQJ
6\VWHPWR3HUVRUP)DFH0LOOLQJ2SHUDWLRQV3URFHHGLQJVRI
WKH WK ,QWHUQDWLRQDO :RUN&RQIHUHQFH RQ $UWLILFLDO
1HXUDO1HWZRUNV±
5HGG\ % 3DGPDQDEKDQ * DQG 5HGG\ . 9  6XUIDFH
5RXJKQHVV 3UHGLFWLRQ 7HFKQLTXHV IRU &1& WXUQLQJ $VLDQ
-RXUQDORI6FLHQWLILF5HVHDUFK
6ROHLPDQLPHKU+1DWHJK0-DQG$PLQL60RGHOOLQJ
RI 6XUIDFH 5RXJKQHVV LQ 9LEUDWLRQ &XWWLQJ E\ $UWLILFLDO
1HXUDO 1HWZRUN 3URFHHGLQJV RI :RUOG $FDGHP\ RI
6FLHQFH(QJLQHHULQJDQG7HFKQRORJ\
6WRQH 0  &URVVYDOLGDWRU\ FKRLFH DQG DVVHVVPHQW RI
VWDWLVWLFDOSUHGLFWLRQ-RXUQDORIWKH5R\DO6WDWLVWLFDO6RFLHW\
%
=KRX / DQG &KHQJ .  '\QDPLF FXWWLQJ SURFHVV
PRGHOOLQJ DQG LWV LPSDFW RQ WKH JHQHUDWLRQ RI VXUIDFH
WRSRJUDSK\DQG WH[WXUH LQQDQRPLFURFXWWLQJ  ,Q3URFRI
,0HFK((QJLQHHULQJ0DQXIDFWXUH
=XSHUO8DQG&XV)³2SWLPL]DWLRQRIFXWWLQJFRQGLWLRQV
GXULQJ FXWWLQJ E\ XVLQJ QHXUDO QHWZRUNV´ 5RERWLFV DQG
&RPSXWHU,QWHJUDWHG0DQXIDFWXULQJ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
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